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1.3. 5 - h VT^>, 2- (3. 4-^h*->X 

-4, 6-bx ( F'ji'ppyfjw - i, 

3. 5-hVr^>, 2- (2. 
;U) -4. 6-b-x ( H;^nny^/U) - 1, 3. 5 
-hyr^>. 2- (2-^ h^->x^«;;i/) -4, 6 40 
- trxch y ^pp^f;i/)- 1 . 3. 5-h';r^>. 
2- (4 -^h^fy^) -4. 6-bxcn;* 
pp^M)-i, 3. 5-h»;r^>, 2 - ( 4 
>*;i/tf**>x^iui/) -4. 6-^ (h'i^pay 
3. 5- k;r^>fc£ 0 

[0 04 9 ] ^x;l/^>>^fb^: S>:7xxj!, ^XJb 
i/-p-h'J;I/ ^X;b*> v 7 p-h 

^x;i/*>. yxxrt/ p - y h^>;?x^;i/ 
[0050] ^r^^^v^^^^ww^w^^lb^ so 
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18 

^3: bX i/7^^>, 
(4-^PP7x^MW^;W ^7^^> 4 bx 

(p - h 5*7 irx(4-te 

rt-^^;V7x^;ux;u^^;U) ^7^^> % bx 
(2. 4 -*s/yjUyUb*x;iO 5*7 ex 
(^^a-^+>/;i/XJi/^^.;U) i/7V^^>, 

[0 05 1 ] ^^*>Bx^^*fk^rtU: 1 
>f;U- 1 - 7x:-;M^Jl/ p - kUx>x;U**- h 

(Mfo^VV^^ k>U- F) , 2-^>y-OU-2 - 
b h'u + V- 2 -7x--jn^ p - kl/X>x;U^ 

1. 2. 3 b V bVXS2>X>l>** 

— k 2. 6-^-hn^>^;l/ p - b ;l/x>x;l/* 
*-k 2 --- bu^>i/)l p - kt/X>xn/**- 
k 4 - hP^>^^ p - h;l/X>X;l/#* — k 
N- (7i^l/W^I/^^)^^'»^5F, N 

- ( b 'J7;u^a^^;bx;^t>x;u^^^) x*->W 
* k N- (^^;Ux;U^x;i/++->) X*VW5 
k N- ( 1 0 - *>7 7-X^W>) X**> 

7 3f;W$F, N- (F l J7WP^^W^ 
;M-**>) -5 -y;u^^>- 2. 3 -^#;l/#3^> 
4 5 k N- < b *)7)\,*Uj**)VX)l*^)l>**is) 
^7#Jl"f3k N- ( 1 0-*Jls7 r 

[0 0 5 2] /aftSJIStfl^B&i GTCD&Sffe£#J&> * 

^ h U^>^;1/ zsZU'^lrl'Jl'Jj — 'U— b. 2. 6 
-i/^^n^>^ istm^JrisJltJ — JiJ—bs * 
;UATxt; p. TjcBMt b U ^xx;i/X;U^x^A^c<i:^ 

7 5 >^t FP^^I/7--t>^t^ 

[ 0 0 5 3 ] ztc, -mcm&tzmzm^zivzmm 

cous^x kBfl5»cc*$i>rtt, *»ttfk^W, »cc*3S 

[0054] 
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R 11 R 12 R 11 R 12 
R 14 R 15 R 15 R 14 



i13 



?14 



3 1S 



R 11 -N^r4-R 12 R 11 -n3» 

oil fi^> M 

R 16 -Nf . ^NlV 3 



V 2 
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* [0 05 5] 
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,13 



i13 



14 



.13 



>13 



S 13V //^. 
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[00 56]S* t R^RO'R^tiSC^te^c, * 
>£S|-*o R ,1 -R 16 rft£ft£T;t/*;U;&tfR ,1 -R 

1 s ft £y;to ^ft^ftg3K»i-6fig 

;u«, j^S5-i 0fgg-c&£c£**r£ v f LtR 
"-R^r^ft^y y~;Mi, S«»6-ioigt 

i>r&<fci> c 40 
[0 0 5 7 ] $ hiat, *$§8¥n-52 575^£$Hfc:P^3 

[0 0 5 8 ] hffiJS@»» k *<D±mz& 

mzmmic, ^-r 8 0-99 .9st%i 

*Lr«tt««ft^»«:0 .1-2 0M%*Igtf>9S 



(ommimt^mm^m^c 9 y y pjsis <t *> 

[0 05 9] MlfS^lteil^ ±SBO^ 
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w«as^xttffits^^(a®rs^j<Djni^«is^ io 

^7>^^.^At KD*t/K-t> (2 -t Kafi/x^ 
[00 6 1 ] 

H3E3ti**>©r»ttl». «*«c*-5»«* W1B*H*» 20 

[0 062] (>**y;U&2-y* 
2 -7#v>^(7>£/#;) 2 2 -T%~? 

y$s-)i>83 .IgiF 'Ji^rs> l 0 l sr£tt 
2 0 o g©y v^;^ h>mt?§iS 
-ecCC, ^^^U;l/H^aU K7 8.4g (2 
->^;l/-2-r^v>»y-;i,cc*tl/T 1 .5^;i/ 

2-r^>^;i/^f#/c e 

[0 06 3 ] 

CH 3 



CH 3 
CH 2 =C-C- 



40 



[0 0 6 4] *-/v-~&fliW2 (a-^fr^ynYo* 

a7^h>100gi^^^'J^ai04.4g (a- 
t - t - ^^n ^ h >ic»l 1 2 . 0 £ 

'JxfJl/ri>183.6g (a-r/n-fc- y-zfl-U 
h>CC*tO~C3 .0*;MS) *«TU ^ 

»r*n o^ifflfflffbfe. Mas. **a@£5ma%s 



[0 06 5] 

CH 3 

[006 8]«UIMKM (Al) 

0mLHO[]*;7^3(C, 2-h'J7MP>f;i/r^ 
y^KCHfcfM 6 <*) J:9A« 5. 8 Iff, 2- 

(2 ->^r^v>^>) ^**yjuK xxfji/ 

9. 72g, p/^WV7*^/F>10. 5 g^rfiO 
»B»*frofc«K8 0™cMU r/KX-f 

1 0 ff*cjgJBOfc*«*3 0^HtT«TL/c o *©« 
8 0'CtC«ofelS*8^MR?aU/c. C©KJ£«*3 0 
T#T*&*PL,/c»CC h yi^75>7. 5g*lB*IH 
WJTiBTUfc. f©»3 5-4 5 , CTa-^a*-r 
-->^U^^h>8. 5 6 *£2B*ffl;M*T«TLfc. 
4 5-CK«ofc**8ttlBSa:*!f-3fc. ^©^«ia 

14. 0 5 g„ 

[0 06 7 ] Wll^fiKfl (A2) 

»*nr. aunt n«iAf4«fcio 

>-2-^I/#*^U-H 5. 5 4 g, *R*vu-f> 
K7. 84g, ^ y-fcM ^*1f:7;M-p^v:7n 
fcTJUQ. 44g, y *>\t4*J7*fo* h>2 2 g£tti& 
/Uf. a*Bft«f 8 O'CKIHBU 77« 

> 1 1 sK»»t/fc*»«:3 0WnilSTl/c o 

«8 0-C«:«o/c*S5 8ll#lffl«aU/c. 

JU2 5 0 g . * 1 0 0 tfDS^«K:HJ£jfc*aSf. *t 

III6 4. 5 5 go BJ&>2 1. 4 0% C*i£*gJJIlA 

2 

[0 06 8] iI^«A3) 
«£PS* fiflBh aftJHff^, jSTn-F^flBAfcl 0 
0mlEoD77^3iC k 2-^^7^v>W t 
*>*n[2. 2. 1 ] ^:/h-5-x>- 2 
i/U-KNB-2MAd)8. 5 9g. i*vi/-{>H 

(MA) 2. 94g t 3- (/<-7^*d-3--rf5 l ;b 

•/^ji/> -2-t Fa+f^nejb r^U u— h (T 

FMC70OHAA) 5. 97g, 4-^^;U-2 — : 

0 # c*r»iaL, 4 ^;u- 2 -^>^? y > 7gtc 
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?§ft?0/cA I BNO. 3 1 gr£3 0^tiSTl/c e 

*<d'&8 o'cvmmmmhtc. 

Oml te&fc&ZffiTLftthlstcmflttmMlcJ:*)® 
tc 9 4 0 °Cr?f£JE&«£ 8 ^Fffltf 10. 2^f# 
/c e ^'J^f (Mw) 6 40 * [0 07 0] 

Mttf&W A 4 NB-TB/ MV'TFMC70HAA= 40/40/20 
TOa^MA 5 NB-2Mad/M\/TFMC 70HAA = 45/45/10 
s ^l£WX 1 NB-TB/ MA = 50/50 



* 0. C*l£fi*ji§A3<L*r£o 

[0 06 9 ] BMi^/asen (A4, a 5 % xd 



Mw 



2. 1 ] 



20 



NB-TB : es^n [2. 

[0071] mm&gm <A6) 

OmlZoa7 7^3ic, 2-T #-7>3^l'7 p nfc\>l< 
t^>*a [2. 2. 1 ] ^h-5-x>-2-*JU# 
=^>U~h (NB-AdTB) 9. 43gr. MA 2. 
94g, TFMC70HAA 5. 97g, 4->^/U 
-2 — 10e£LC# v gJgg&£?T^ 
/Co *©lft8 0x;*TJSiau 4-y ^-2-^>* 

S> 7 ff6C»»LfcA I BNO. 3 1 g*3 0»W 

*-*>3 0 Om 1 (cS^«aTO«rtiIO^Mn«itMI 
CC<J:9f#/c 0 4 0 B Cr^Efg*l^8B$ram^§7. 3 
ar*f#fc. I/>WI11¥*»T« (Mw) 1 

09 0 0. C*l*»«A6£T£. 
(0 0 7 2 ]i^«?|(A7) 

(tii^-t CD* Jl/fcb* NB-^dTB/MA/TFMC70HKV\= 4 0 

/4 0/2 o tr*$mx* mn&$mA 6 tmmom 

(Mw) 1 67 00 o CHZWffiAl <b*T-2,o 
[007 3] WIR^d(0V(A8) 

s«pe* wok imur#? % ?srn-h^ii@^/ci o 

U-h ( 2 MA dMA ) 7. 03g, TFMC70H 
MA 12. 37g, 4-^^;l/-2 — 10-« 

«m io m 

p-hW 7x-JW^W HJ7Wn>^^**-h o.2 95 
C*£*Hfc* (HO J:0A^l/c "mds-205" ] 
2. 6-^^V7n^;UT-U> 0.015 35 
r l/^* 'j3-^t/>f^J-fA'7-kf-h 100 95 

(PEB) 



6 10 0 
5 500 
5 40 0 
- 5 -x>- 2 



30 



0, 4-^^JU-2 — 7g$Cjg&?bfcAI 
BNO. 2 5g*3 0#miTFLfe. *©»8 0X 
rsBSfflS&L/c. J*a«^*-?->3 0 0ml CCjgjSffi 

mt^smmmmmi o. 5gWc. *y*?-u> 

(Mw) 2 4 0 0 Oo Ch*««A 

8£lTS 0 

[ 0 0 7 4 ] (X2) 
^ £ ^ y ;i/^2 2-7 a -.y * 

>7y p^o + $/-r-^D7^ h>£5 : 5©*;Ut 
( 1 5 .0 er : 1 1 .7 gr) r{±j*#» ^/v-(D2I 

etc. BB*6»Jiurrytrx-<y^Dx h y;u*^* 
y^-fifc»OT2*Jwa»flU 8 oxrftSBjmran 
&Ufc„ SjC«**«:©^sp r ^>tt:ffii»i?itlR 

3*«iiff*3HfT(r^ wsbfco m¥£j 
***** ioooo (D&m^&zmc. ctizmmx 2 

[0 07 5]SIJfi«Il-8Ra f H:eW9l, 2 

[0 07 6 ] 



[0077] ^*t^*;t'i>>7if>*jBi>T2 3-cr 
fc e i/y^-^tt, i2 0t, eoet^ffr, 

CJVf-;^ + ^> (*) *>6A*U "VUVES- 

45oo° J B*«*8WWK:SE^fc3-&t:*-^> 

h±fCT. 1 2 0'CT6 OtMHRM** hx+^t- 50 



3 6&C2 .3 811%7-h7 

[0 07 8]—*, 7 ^fcv^^A^x^-tC, Sfc 
mtteZxt^WISL. 1 2 0X1, 6 0#<D*fl=r> £V 



(14) ^200 2 -6 5 0 1 

25 26 

1 5 7 rmCCbtt irffll^BSSF, [0 07 9] 



ass©* ut^xh 





A 1 


2 ml/cm 1 


35 % 


35% 




A2 


5 m)/crf 


36 % 


33% 


mmm3 


A3 


3 nd/crf 


32 % 


3056 




A4 


4.5 m3/aif 


38 % 


36% 




A5 


4 ml /en? 


28 % 


26% 


mmwG 


A6 


2.5 ml/cn? 


33 % 


31% 




A7 


3.5 mJ/cm 2 


30 % 


29% 


mmms 


A8 


1 mD/cm 1 


44 % 


43% 




X 1 


8 mD/cnf 


26 % 


25% 


Jttt«2 


X2 


3 mD/crrf 


25 % 


25% 



[0080] mn&tiM (A9> Kiffifc 3-c^-^^n-3->^^ 

aKH\ WWAftfitfcl 0 20 **)-2-fc Kn+^^atvu [ #^*>>fb&n n n^E 

0mL77Xn(C 4 3 JU*a - (tt)J:0A« 9. 8 9g. p-t-^h+^fU> 

3-^^;l/^*^;l,)-2-k h*a^>>7'Pb-;l/ C^Y^ 16. 92g, fyw^y^a-h^l, 97g 

MfcflUMR3l5C»)J:f5A*) 10. 31g, p-t-:/ ^f;^v/^F>26. 8 1 g«c«»L/c*iK 

Y*lsZ*U>n . 63g, ^^Jl/^V^^;l/^ h> «:ll»IH3^WrarFL/c. -£<E>f*8 4-Cte&-?/c$£ 8 

3 1g4ttii^c 0 aj|Wjft«fT^ft:ttCC8 0 a CCCffa B»Lfc ( -£<D»y *y~;l/2 4 7. 23g t *1 

I/, r^-fV^aiF'jAO. 8 2g^f;M 2 3. 6 1 *©»£*«{CJKJ£iS«:3 0^W"T?ST 

Tb/c e ^©aSO'CtcS-o/c^iS^raffiaL/Zc. * iftffi-r^CiCCcfc^ 6 7. 0 3 gO«ffl««*f#^:. C 

<£>&y £y-;U2 5 0 g % *1 0 0q©«^««tcHlS <Dfflffi»«CCy ^iU-< V ^;U^r h >9 3 . 52 g, p 

**itff. #rfflbfc*8B*^^^^V^il'^h>«c8 30 - h Jl>x>;ui,*>M3. 49g, *11. 2 6g^Jn 

JWU ««TSC£tt:J:9 57. 6g©fflligig«l *T70'Ct?l mW&MLtc. C<DSJS«45H*i5fc 

/Co CO«JII««K:^^l/-/V^^h>6 2. 8 *m>«ffl«. n -^^>446, 88g*CC30# 

p-F;l/i>XW>»3. 0g 4 *9. 7gtt *WT«TU «BEtt**ffV^ 

*T7 0 o CrCl 5BSra«taL/t 0 CtDJ^«*5lal*iSlc WJIi£f#/c. Ml 7. 07g. U?^fi4 4 0 

&m>ifflffif& ^nt:u>^'j3-ji/y^i-fji7 0. cnMiMOit^ 

*^-h3 00fl«rHlAJEK:WBU [ 0 0 8 2 ] fcJfliX 3 : BXWm (80 KOtf'J (p - 

M6 5. 3g. mm&2 7. 2 1%. ma^5H^fi fcfxA^xy-;!,) (fg<&« "VP-2500" ) 

1 4 9 0 0 . C Qtftffll&ISMSA 9 if * e ¥*M»*2«C-f V :/n fcTJ«r«IIUfc*n. 

[0 0 8 1 ] WIIMKM ( A 1 0 ) [0 08 3 ] XMM9 , 1 O^C/i:b^0fl3 

■BWWH 1 . «flEW-. S*»AS*«*fc2 0 40 JWT©&J&#£ig£-U 3 6fiC7Lao.2jiimeD:7?9RW 

0mL7**:aK:, ^^;V-Yv^^l/^h>26. 8 1 HiSi? * jW$-rBjlCT. U£?X l*H«||iatLfc. 

g *tti&A,/c. WMmt&zty o fcacc 8 4 -cccifa l , * [oos4] 

tang d»»iit) 10 as 

^££#J : N- (-fy^Pt*XWiW+2/) ^^^>>f ^ K 1.1 35 

: 1, 3-y (4-fc* 'Jy *)7' da- > 0.0125 SB 
SSRJ (®fl§?$£iA^#£j!JD;iT) : T of l/^* ')>W)^-rmrh 100 

[0 0 8 5 ] Brewer tfJ*<DW«SI*IW±HfflfflfiS«!r =i itWlfcU^ htt^ftttiftOBI 

"DUV-42£t&fcU 2 15°C, 6 OtJH&gfett'C'*-- /W«0 .5 2 3 iz m£ * <fc 5 K X tf>3- h L/c„ 

^ur. »s eooA©«a^»jt«**as#fci/'; 50 xhnt««tt t ioo-c, 6 o#*D*#-c*>f h 



(15) ^2 00 2-6 5 0 1 

27 28 

* v h */ u - h ±tcr ^ * l/c 0 c^itu^ * ^ >y > k x^- x * - >©«/Wffi-cg* i, fc 6 

hK£J&& L/c 9 KrFx+^f-;^ [0088]-^ 7 -Wbv^**^ AO 5fe 

(«*)-^>SS<D M NSR 2205EX-12B" % NA=0.55» 0=0. tCg085[l//c Ut'X hK2UFttn0>#*r Ofc* K*' 

X^-*'<*->«rai#0fc. ■jfeffttS. *»r:7U- m£&&J:5SMJU 1 0 0 *C. 6 0#©*frt\ 

h±CCT10 5'C. 6 OfttD&ft-CxI*;* hx^#^t r * y h h±fc:T :/ 'J "C- £ It % Ut?X h 

(PEB) 3 .38Sfi%T-h^ «*JgJSJS3-efc. C 5 U5/X HftDttA 

yW^^^At Kn + i/F*»«r6 OfHHO'S 1 5 7 nnrfCtett fSBMF, x + V7l/-tf 

FJWR*4tTofc. ^{&&<D^>f>T>FX^~X^* -S^ffl (Wf-^^t/Oi} VUVES-450 

->^*3tM«^aarw^L, aT©**cww 10 o> ommmmmmm^m i >t as u ^icmrmm 

[0 08 6 ] I6JSMRK: 0 . 2 0 iimP^ -f >T > FX [0 08 9] 
[0 0 8 7 ] B?«K : ll|^SK<DR3fcSr#8!-f £ ? * 



« 


Ml 


m 


m 


^$MR&(KrF) 


ft?&K(KrF) 








U^X h 








A9 


40 % 


40% 


18 mD/cm' 


0.16/xm 


^ifcfllio 


A 1 0 


39% 


38 % 


90 mVcnrt* 


0.15 m ra 


turn 3 


X3 


2756 


27 % 


27 ml/cm 2 


0.16 urn 



[0 0 9 0 ] mm&l&m (A l I) *lS£*ldm J ©y^^-^*Cca»Ltt)W6SSTLfc. 

BOW**?-, £3t*A«* J^n-hiftiPS, 3 0»BWI#Lfca. «SLr, aa©5K2 5.8g* 

ySITo- h4«A/cE3oP7^X3Cc % >**>/JUtt f#/c 0 coaa»5K*. i«ET&c6 0 o Cr^6B$rfflKj» 

2-^W-2"7^>fj|/9.37g, y^r^UJl/ OT, 8 .4 g©«Jffl*»fc. tt*4 5 K. 

HI - r 'J7JWP^W-2, 2. 2-h'J7Jl/tP ?11 0 2 00o Ctl«IAl lit5 6 

tmM{fc/£Xig (ft) i 0 A*] 9.44g, 7 [0091] ftlkM 1 1 »^lt««4 
V^Di h 'J^O .2 6 3 gJkW W-f y 30 JWT<D£J5£#*«^U 2hlc?m0 .2 /im07 ?jRtf 

^;^h>4 0.9g^ftM, SIMieBnSKm liS^^^-tffiiLt, U^X r &£IB»Ufc Q 

U/c. 3Rrt«:fflR*«L35C3W6*-r^X*ffl [0 09 2 ] 
l>T8 0"C*ri«BU ^7W«Lfc 8 JxX 

mm io gp 

: p-MJW 7*-****^A HJ7WD^^X***«h 0.2 SIS 
tfrt'Qit^ (ft) £*)A^L/c "MDS-205" ) 
*x>fY- : ^^i'Cl^+^Mf Jl/7i> 0.015 015 
?88*J : 2-^7* 9rs 100SB 

ttttffJ 7* of vvr 'j>*t/>fjn-fwtr>/r -7* ftwi*(95/5) ioogp 
[0 0 9 3 ] Brewer tt«©fl«S«B5fih«fflajflE«r 40 -h±«CC120U 60 #CD&#T 6 0 #HJ#X h x 
M DUV-303-14" **ffiU 2 15U 6 09®ftft ^Xtf^*-^-* (PEB) *1ft>. 36CC2.38S 
■C^-^lt, J?3 i.60QAO*«StfBSr±H«»jjK3 ^/ofh^^W^^t Fn*v F7k»«"C6 

*&^y3>->x^-«c % ±rH«ofcu^x Fffltete o#n©^'K^3H«*tro/c. mffi&o? 4>t>fx 
tim&mmifi o .39 // m£ # * <t 5 k x e > :j ~ f t, ^x;^-> * jtssM^awc wk 0 . «to^ 

A:, U^X hffiMmtt % #<<\s9b*-j b?l>-h± ffirjB»jBSaaf»«K*«l^^. tt**R3K:7}rr. 
tCT120*a 60»<«ifpt^';^^lfc. CH [0 09 4] 0.18 iinfD? 4 >T> FX 

f-t?^- t(ft)^n>§80 " NSR ArF" , NA^0.55. CT= [0 0 9 5 ] Wfftffi : SKI!|jBffiO«*«r»iSirS 9 

0.6) B^a^SBWtc^t^Hi-c^^vrv -f>r> Fx^-x^^r->©*/h^ffir«*Lyc. 

FX^-X^ar->*»*U/c. 50 [0 0 9 6]—*, yiftvWJ/'JA'Jx^lC, 



(16) 



2 0 0 2-6501 



29 



30 



1 5 7nmfcfcW fflllF, X^>-7 U-tf * 



[0 09 7] 
[513] 





mm 




m 


9mm 




mmmn 


All 


30 % 


30% 


42 mD/cm 1 


0.16/im 


uastm 


X2 


25 % 


25% 


36mD/cm 2 


o.i6um 



[0 0 9 8 ] W^(A12) 

asm. asst, waiA«*«*fci oom 

r^y;mt-^2. 56g, y*^y;n$3- 
(^s-^;i/^n- 3 2 - 1 Kn+ixy 

PfcTA C^^ + >^fiSo a nfiS5?(»)J:0A^J 7. 96 sr 20 
i>fy^AV^H3, 5 1 s*tti£^fflftiB»* 

bV;U0. 4 1gl:>fV^aAV^6. 7 5gK?g8S 
L/c*»*0. 5«ffflWtlTLfc. 8 0-Cr6fS&fl 

tcfflm\5. 69gi4-^f;l/T5/b'';y>l. 
57gi^d»^^4 7. 0 7g^fim #£P§, S 
SE3R»A«*«*fcl OOmL^^KftiZ^ 
V. MOLT* 1 SISIIKKWUfc. #*Pfg, JKKKO. 9 30 
3firrttifPL, *784. 50gW^t^l, HW 

tlfctSB&ttttU 12. 5 9ffCDWIK9^:. 11¥ 
^itt3 7 00 0, #ffcg3. 7 2(GPC*£:tf 
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